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primary school [1] . This policy is to ensure that all Malaysians will get equal opportunity in education. This applies to both normal children and children or persons with disabilities (PWDs).
Persons with disabilities (PWDs) are defined as "those who have long term physical, mental, intellectual or sensory impairments which in interaction with various barriers may hinder their full and effective participation in society" [2] .
Currently, seven classifications of disabilities identified to be included under PWDs category that are 1) visually impaired, 2) hearing impaired, 3) phyisically disabled, 4) mentally disabled, 5) learning disabilities, 6) speech impaired and 7) multiple disabilities [3] .
II. INCLUSIVE EDUCATION IN MALAYSIA
Inclusive education means giving equal opportunity to all students in education "regardless of their physical, intellectual, social, emotional, linguistic or other conditions" [4] .
In Malaysia, inclusive education movement started in the 1990's in which it is more focused on special educational need students [5] . Special educational needs (SEN) students are defined as those who are "visually handicapped, or partially of fully deaf or suffer from the disability to learn" [1] .
One of the aims of the inclusive education movement in Malaysia is to support the The Salamanca Statement and Framework for Action on Special Needs Education [4] , World's Declaration on Education for All [6] , The Dakar Framework of Action [7] and the Biwako Millennium Framework for Action [8] .
The continuous efforts towards this movement could be seen from the Malaysian Education Development Master Plan 2006-2010, which emphasizes on the equity of education for all Malaysians including special educational needs students (SEN).
III. INCLUSIVE EDUCATION IN MALAYSIAN UNIVERSITIES
As as been stated before, Malaysia is among the countries that support the inclusive education movement. Hence, eligible SEN learners received equal opportunities to pursue their studies in higher education as has been highlighted in the Education Act 1996 [1] , Persons with Disabilities Act [2] as well as Policies and Action Plans for Person with Disabilities [9] .
However, still there are a lot of arising issues on SEN learners in Malaysian higher education particularly in universities. These issues could hinder SEN the success of inclusive practices in higher education. Among the issues faced by SEN learners in universities are barriers and challenges in teaching and learning. These include negative attitudes, physical barriers as well as insufficient special learning materials for them as have been found in [10] - [15] .
Negative attitudes could be in many forms including social discrimination, lack of awareness and traditional prejudices [4] . A study by [12] on the SEN learners at two institutions of higher learning in Malaysia found that among the challenges faced by SEN learners is their normal friends' attitudes. They found it difficult to make friends with normal students as most of the normal students try to avoid them. Similarly, in the study by [16] , the SEN students felt disregarded by their normal friends.
On the contrary, research done by [10] showed attitudes and perceptions of non-SEN learners towards SEN learners in one university in Malaysia were moderately positive. In addition, awareness and support from lecturers, non-SEN friends as well as support staff is vital to ensure that the SEN learners could survive in higher education. Reference [11] discovered that some SEN learners received improper treatment and support from their lecturers, non-SEN friends and support staff due to their lack of awareness in handling and catering to the SEN needs. The findings from this studies are congruent with a study done by [15] on sixty-eight SEN learners from eight Malaysian public universities. Even though SEN learners reported to have good relationships with their lecturers, support staff and non-SEN friends but due to lack of awareness most of them do not know how to interact and deal with SEN learners [15] .
In addition, physical barriers are also among the main challenges faced by the SEN learners in universities. A research carried out by [12] on SEN learners in one university in Malaysia showed that the participants complained about the "non-SEN friendly" environment of their institution. Similarly, [11] discovered that SEN learners in one of the Malaysian universities complained about the inaccessibility of physical infrastructure provided for them on campus. The result was very much congruent with the results of a study by [16] in which the facilities for SEN learners did not follow the recommended specifications which led to difficulties among the SEN learners. In addition, reference [14] in their study among seven SEN learners in Malaysian universities revealed that physical barrier such as non-friendly building for SEN is among the main challenges faced by SEN learners.
On top of that SEN learners in Malaysian universities also reported learning materials such as Braille-form notes, electronic notes and e-books provided are insufficient as in the research by [11] and [14] . Aside from that, [14] indicated that learning facilities specifically for SEN learners' needs in universities such as screen readers for the blind and partially sighted SEN-friendly classrooms for wheelchair users and SEN with mobility difficulty are also lacking.
In a study on the needs of SEN learners in higher education, [15] reported that the research participants highlighted three SEN learners' needs namely accessibility needs, psychosocial support needs and special facilities and services. Accessibility needs include physical accessibility such as barrier-free buildings and information accessibility for SEN learners. Special counselling services for SEN are among the psychosocial support needs requested by SEN. Besides, awareness programmes for academic and support staff as well as their non-SEN friends are also requested by the SEN learners to be held at the universities to promote better understanding of SEN issues. In the same research, [15] also stressed on improving university facilities and services to cater to the needs of SEN learners as part of providing special facilities and services for them.
IV. ASSISTIVE TECHNOLOGY FOR CREATING INCLUSIVE ENVIRONMENT IN UNIVERSITIES
Technology could not be separated from the educational field in this so-called Information Age. There are various types of technologies which emerged in the special education field to be used to support the SEN learners inclusively and these technologies are known as Assistive Technology (AT).
United States of America is the only country that came out with the Assistive Technology Act of 1998 and this act was amended in 2004 [17] . According to the Act, Assistive Technology is divided into two categories i.e. assistive technology device and assistive technology service.
Assistive technology device refers to any device or tool that is used to help and improve the SEN person's functions in an educational setting. As defined by [17] , assistive technology device refers to "... any item, piece of equipment, or product system, whether acquired commercially, modified, or customized, that is used to increase, maintain, or improve functional capabilities of individuals with disabilities". While the assistive technology service is defined as ".. any service that directly assists an individual with a disability in the selection, acquisition, or use of an assistive technology device" [17] .
In the field of instructional technology, assistive technology device is also known as "hardware and software that is designed or can be used to support the needs of exceptional students" [18] . It is ranged from "low-tech" for instance the invention of wheelchairs to "high-tech" such as computers and other advanced softwares and hardwares [18] .
Kentucky Assistive Technology Service Network categorized ten assistive technology devices categories and these include technologies for 1) vision, hearing, 2) speech 3) communication, 4) learning, cognition and developmental, 5) mobility, seating and positioning, 6) daily living, 7) environmental adaptations, 8) vehicle modifications, 9) computers and related such as software and hardware and 10) recreation, sport and leisure [19] .
In addition, Microsoft Corporation is also putting their initiatives in dealing with the PWDs' issues by providing the compatible up-to-date and wide range of assistive technology products for additional accessibility [20] . Among the products offered in the market are alternative input devices, Braille embossers, keyboard filters, light signaler alerts, on-screen keyboards, reading tools and learning disabilities programs, refreshable Braille displays, screen magnifiers, screen readers, screen recognition programmes, speech synthesizers, talking and large-print word processors as well as TTY/TDD conversion modems [20] .
V. INCLUSIVE EDUCATION IN MALAYSIAN UNIVERSITIES:
WHAT'S NEXT?
Institutions of higher learning should be able to create an inclusive environment for all students so that nobody will be left behind in pursuing higher education. By creating an inclusive environment for learning, it will accommodate the SEN students to learn along with the normal students.
However, as has been discussed earlier, studies on SEN learners in Malaysian higher education by [10] - [15] showed that they encountered various challenges and barriers not only in teaching and learning aspects but also in accessibility. Furthermore, reference [13] found that, SEN learners faced the above mentioned barriers and challenges since their first day of enrollment at the university.
With reference to [15] , the SEN learners identified three aspects of needs during their study at the universities namely accessibility needs, psychosocial support needs and special facilities and services for SEN. However, this does not portray that the Malaysian government has not put much effort to cater to their needs attentively. SEN learners urged the university authority to improve the existing facilities and services and to provide more of those facilities at the universities.
Besides improving existing physical facilities and services as well as adding up new SEN-friendly facilities and services, utilization of AT could not be denied in promoting barrier-free learning environment for SEN learners in higher education.
Hence, technology is one of the best solutions proposed to help SEN learners survive in their studies. As recommended by Zalizan Jelas, technology could not be separated from our daily lives and thus help the SEN learners in pursuing their studies in higher education (personal communication, June, 5, 2012). Moreover, studies on the needs of SEN learners in Malaysian higher education by [11] , [15] have proven that technology is essential for the SEN learners to survive in their studies at tertiary level.
There are varied ranges of technologies that could be utilized to provide an inclusive environment that is conducive for all students especially for SEN learners. Henceforth, we suggest the use of tablets, the improvisation of the existing learning management system (LMS) and the utilization of Web 2.0 in teaching and learning.
A. Tablets for SEN Learners in Universities
Among the latest IT development in Malaysia is the emergence of tablets such as i-Pad and tablets for Android such as Samsung Galaxy Tab in the market. Tablets has the potential of being a powerful tool in teaching and learning. One of its benefits is it provides a variety of applications that support learning and it promotes interactive experiences in the classrooms [21] .
On top of that, the portability of the tablets enables students to use them everywhere and anytime and thus encourages and promotes collaboration among students and educators. Furthermore, university students could interact and meet online with their friends as well as their lecturers through education-focused social network [21] . Special blogs or special groups on Facebook can be created to encourage and improve the interaction among the students with their lecturers including the SEN learners.
In addition, one of the distinguished features of tablets is the built-in e-book application. SEN learners may benefit from e-book as it provides sensory rich interactive immersive reading experiences [21] .
Hence, it is proposed that each SEN learners who enrolled at Malaysian higher education should be provided with the tablets on their first day of registration.
It was also suggested that several applications should be integrated in the tablets for SEN learners for instance e-map. E-map could provide accessibility information for SEN learners. These include wheelchair routes and Braille path/track, special facilities provided within the university buildings such as special lifts, special toilets, ramps and handle bars as well as disability parking lot. Hence, this will help SEN learners to plan ahead their routes to classroom, library or other buildings in the university compound.The research findings by [11] , [15] , [16] on the needs and challenges of SEN learners in higher education confirmed the fact that this application can work as useful guide.
Furthermore, besides its small and light features, tablets that are currently available in the market are equipped with SEN-friendly technologies. For instance, i-Pad by Apple Inc. provides special accessibility built-in features for the disabled (i.e. blind, partially sighted, hearing impaired and physical impaired) such as screen readers, e-books, wireless Braille displays, tactile physical buttons, large text function, visual alerts and large multi-touch displays [22] . Thus, tablets are suitable for SEN learners and will be a useful learning tool for them.
It is also recommended to provide the SEN learners with textbooks in e-book version. If this is not feasible to be implemented, at least the university would able to offer the e-books price at minimal charges. This will help the SEN a lot by reducing their burden in borrowing and carrying the thick text books as their mobility is limited. On top of that, they will be able to do their course revision anywhere at any time without having to bring thick books with them.
B. Improvement of Learning Management System (LMS)
Learning management system (LMS) is "a bundled of resource tool that an institution purchase and use to create fully integrated online classroom" [23] . LMS provides knowledge and information accessibility for students especially SEN anywhere and anytime.
With some improvement, LMS could be one of the powerful tools to support and facilitate the SEN learners in universities. Common LMS contains current information on the courses enrolled by the students. It also enables lecturers to upload their teaching materials in various forms and at the same time allow students to download these materials. Besides, it encourages interaction between lecturers and students, between students and their friends too. By adding some special functions in LMS, it could be an SEN-friendly teaching and learning tool.
In addition, communication platform should be provided to connect all SEN learners at universities as one of the needs as urged by the SEN learners in higher education is social connectedness. One of the participants in the research conducted by [15] was stated that "university should hold special programmes for us (SEN learners) so that we will know our community (SEN learner community) better…". This could be done by creating a special group for SEN learners parked under LMS. An icon of special group appears once the system identified one student as a disabled. This will enable SEN learners to interact and support each other. In addition, it is also suggested that the LMS should be able to notify the lecturers on the existence of SEN learners in their classes through automated notification. When lecturers know the presence of SEN learners in their classes, they will be more prepared in catering to the needs of SEN learners. This includes preparing SEN-friendly teaching methods, learning materials, assessments and others that are related to teaching and learning processes.
C. Web 2.0 in Teaching and Learning
Web 2.0 emerged in the early 2000's in which it is gradually replacing Web 1.0 that treated users as passive readers. Reference [24] highlighted "with the Web 2.0 data sharing the web also becomes a platform for social software that enables groups of users to socialise, collaborate, and work with each other".
One of the Web 2.0 relevant software that may benefit both lecturers and students in teaching and learning is called social software [24] . This software facilitates interactive discussion and enables information sharing among lecturers and students.
Blogs is one of the social software that could be used by lecturers to aid their teaching. Lecturers could create special blogs for the purpose of sharing information and discussion. Students are encouraged to participate by adding their comments in the blogs.
Besides, both lecturers and students regardless whether they are SEN or not could use media sharing services to improve teaching and learning processes. For instance, YouTube could be used by teachers to upload their lectures so that it will enhance students' understanding of the particular topics discussed as they can watch it repeatedly.
Meanwhile, social networks such as Facebook and MySpace could be a good teaching and learning tool because it offers online interaction among lecturers and students. Due to its popularity among students, special group could be created on Facebook to promote interaction and discussion.
In addition to that, lecturers should encourage their students to use collaborative editing tools such as Google Docs in doing their assignments. This can save their time, money and energy since they can work together virtually.
Hence, if the lecturers could use these applications creatively, not only SEN learners but also non-SEN learners may benefit too.
VI. CONCLUSION
It is undeniable that technology plays vital roles particularly for SEN learners in Malaysian higher education. However, not all the above suggestions could be materialized easily as there are a lot of barriers and challenges to be considered at the implementation stage.
First of all, currently, there is no special policy on the rights of SEN learners in Malaysian higher education even when the PWDs enter the Institutes of Higher Learning (IHL) to further their education; their welfare and needs are solely under the individual IHL. Currently, the administration of the PWDs in IHLs is not centralized under the Ministry of Higher Learning therefore, different IHLs have different approaches towards the PWDs (Salmah Zainal Abidin, personal communication, May 10, 2011) . Besides that, the public universities' authorities reported that there is no special admission policy for the SEN students to enter to the IHLs [16] . It has also been reported that there is no good coordination between departments and faculties within the universities involved pertaining to the admission and the welfare of the SENs [16] .
Secondly, providing tablets for SEN learners as well as improving technologies to cater their needs in Malaysian universities may contain financial implications. Currently, with limited financial capabilities, these plans are hardly feasible to be implemented in higher education.
Using Web 2.0 social software may require proper planning from the lecturers' part as it is prone to be abused by the students. Proper guidelines for students should be provided so that they could use the social software appropriately. Ms. Jamizan Jalaluddin is a member of the Malaysian Federation of the DEAF (MFD) and Malaysian Design Council. She has contributed a lot in catering for the needs of SEN learners especially in the Universiti Teknologi MARA, Malaysia.
